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To examine the efficacy and safety of short courses of azithromycin and ofloxacin for treating multidrug-
resistant (MDR, i.e., resistant to chloramphenicol, ampicillin, and cotrimoxazole) and nalidixic acid-resistant
enteric fever, azithromycin (1 g once daily for 5 days at 20 mg/kg/day) and ofloxacin (200 mg orally twice a day
for 5 days at 8 mg/kg/day) were compared in an open randomized study in adults admitted to a hospital with
uncomplicated enteric fever. A total of 88 blood culture-confirmed patients were enrolled in the study (86 with
Salmonella enterica serovar Typhi and 2 with S. enterica serovar Paratyphi A). Of these, 44 received azithro-
mycin and 44 ofloxacin. A total of 68 of 87 (78%) isolates were MDR serovar Typhi, and 46 of 87 (53%) were
nalidixic acid resistant. The MIC90 (range) of azithromycin was 8 (4 to 16) mg/ml for the isolates. The MIC90
(range) of ofloxacin for the nalidixic acid-sensitive isolates was 0.03 (0.015 to 0.06) mg/ml and for the nalidixic
acid-resistant isolates it was 0.5 (0.25 to 1.0) mg/ml. There was no significant difference in the overall clinical
cure rate with ofloxacin and azithromycin (38 of 44 [86.4%] versus 42 of 44 [95.5%]; P 5 0.27) or in the patients
infected with nalidixic acid-resistant typhoid (17 of 21 [81.0%] versus 24 of 25 [96.0%]; P 5 0.16). However,
patients with nalidixic acid-resistant typhoid treated with ofloxacin had a longer fever clearance time compared
with those treated with azithromycin (174 [60 to 264] versus 135 [72 to 186] h; P 5 0.004) and had positive
fecal cultures after the end of treatment (7 of 17 [41%] versus 0 of 19 [0%]; P 5 0.002). Both antibiotics were
well tolerated. A 5-day course of azithromycin was effective for the treatment of enteric fever due to MDR and
nalidixic-acid-resistant serovar Typhi, whereas the ofloxacin regimen chosen was less satisfactory for these
strains.

In recent years, multidrug-resistant (MDR) strains of Sal-
monella enterica serovar Typhi (resistant to chloramphenicol,
ampicillin, and cotrimoxazole) have emerged in many coun-
tries, including Vietnam (20). Third-generation cephalosporins
and fluoroquinolones are alternatives for treatment, and the
fluoroquinolones have proved particularly effective (29). How-
ever, isolates of Salmonella enterica serovars Typhi and Para-
typhi A with reduced susceptibility to fluoroquinolones (as
indicated in the laboratory by resistance to nalidixic acid) have
now appeared in the Indian subcontinent, Vietnam, and Ta-
jikistan (1, 2, 8, 12, 19, 26), and treatment failures with fluo-
roquinolones have also been reported (5, 11, 23, 25, 26). In
1998, 32 of 151 (21%) of isolates of serovar Typhi in the
United Kingdom had reduced susceptibility to ciprofloxacin
(23). The majority of patients infected with these isolates had
recently returned from the Indian subcontinent. Furthermore,
the recent report of an isolate of serovar Typhi from Bang-
ladesh with high-level resistance to ceftriaxone (21) means that
untreatable typhoid may become a reality. There is a need for
alternative antimicrobial agents to treat such MDR infections.

Azithromycin has moderate in vitro activity against serovar
Typhi (10) but achieves high intracellular concentrations and
has been shown to be effective in a murine model with S.

enterica serovar Typhimurium (3). Treatment courses of 7 days
or more in cases of typhoid have been promising (4, 7, 24; T.
Butler, C. Palomino, R. B. Johnson, and S. J. Hopkins, Prog.
Abstr. 32nd Intersci. Conf. Antimicrob. Agents Chemother.,
abstr. 1579, 1992). In a pilot study at our center azithromycin
given at 1 g per day for 5 days was successful in five adults with
blood culture-positive typhoid fever; the patients showed no
relapses or adverse effects. We therefore conducted a random-
ized comparison of the efficacy of a 5-day course of azithro-
mycin and ofloxacin for the treatment of uncomplicated en-
teric fever in adults.

(The interim results of this study were presented at the
Third Asia-Pacific Symposium on Typhoid Fever and other
Salmonellosis, Denspasar, Bali-Indonesia, on December 8 to
10, 1997 [abstr. T-7].)

MATERIALS AND METHODS

The study was performed on the adult typhoid ward at the Centre for Tropical
Diseases, Ho Chi Minh City, Vietnam. The hospital is a 500-bed referral center
for Ho Chi Minh City and the surrounding provinces. The study had received
approval from the Scientific and Ethical Committee of the Centre for Tropical
Diseases, and all patients gave informed verbal consent.

Patients. Adults ($15 years old) with the clinical features of enteric fever and
who were blood culture positive with serovar Typhi or serovar Paratyphi A were
enrolled in the study. Patients were excluded if they had evidence of severe or
complicated disease (severe gastrointestinal bleeding, intestinal perforation, vis-
ible jaundice, myocarditis, pneumonia, renal failure, shock, or coma), a history of
significant underlying disease, or a history of hypersensitivity to either of the trial
drugs or if they were pregnant. Patients who gave a history of treatment with a
quinolone or third-generation cephalosporin or macrolides within 1 week of
hospital admission were also excluded.

* Corresponding author. Mailing address: Wellcome Trust Clinical
Research Unit, Centre for Tropical Diseases, 190 Ben Ham Tu, Dis-
trict 5, Ho Chi Minh City, Vietnam. Phone: 848-8353954. Fax: 848-
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Treatment. Patients were allocated to one of two treatment groups in an open
randomized comparison. The treatment allocations were kept in serially num-
bered sealed envelopes that were only opened when the patient had been en-
rolled into the study. Patients received either azithromycin (Zithromax; Pfizer
International) given in doses of 1 g orally once a day for 5 days or ofloxacin
(Oflocet; Hoechst Marion Roussel, Paris, France) given in doses of 200 mg orally
twice a day for 5 days.

Laboratory procedures. A full blood count, serum aspartate transaminase
(AST), alanine transaminase (ALT), creatinine, and urinalysis were performed
before therapy. The AST and ALT analyses were repeated 1 day after the end of
therapy. Chest X-ray and other radiological investigations, including abdominal
ultrasound, were performed as clinically indicated. Blood cultures were obtained
before therapy and 24 h after the end of therapy (day 6). A 5- to 8-ml specimen
of blood was inoculated into Bactec 6B aerobic bottles (Becton Dickinson) and
incubated in the Bactec 9050 continuous monitoring incubator system for 7 days.
Bottles giving a positive signal were subcultured onto sheep blood agar (Oxoid,
Basingstoke, United Kingdom). Up to three fecal specimens and a urine speci-
men were cultured before and 2 to 5 days after the end of treatment. Salmonella
isolates were identified by standard biochemical tests and agglutination with
Salmonella-specific antisera (Murex diagnostics, Dartford, United Kingdom).
Antimicrobial sensitivities were determined by the modified Bauer-Kirby disc
diffusion method with zone size interpretation based on NCCLS guidelines (13,
15). Antibiotic disks tested were chloramphenicol (30 mg), ampicillin (10 mg),
trimethoprim-sulfamethoxazole (1.25 and 23.75 mg), ceftriaxone (30 mg), ofloxa-
cin (5 mg), azithromycin (15 mg), and nalidixic acid (30 mg). Isolates were stored
in Protect beads (Prolabs, Oxford, United Kingdom) at 220°C for later MIC
testing by agar plate dilution (14). Antibiotic powders were purchased from
Sigma except azithromycin, a gift from Pfizer International, and ofloxacin, a gift
from Hoechst Marion Roussel. The azithromycin MIC was also checked by using
E-Test (AB Biodisk, Solna, Sweden). An isolate was defined as MDR if it was
resistant to chloramphenicol at $32 mg/ml, ampicillin at $32 mg/ml, and tri-
methoprim-sulfamethoxazole at $8/$152 mg/ml and nalidixic acid resistant if it
was resistant to nalidixic acid at $32 mg/ml. The current NCCLS breakpoints for
both azithromycin and ofloxacin are #2 mg/ml (susceptible) and $8 mg/ml
(resistant) (15).

Evaluation of treatment response. Patients were examined daily until dis-
charge from hospital, with particular reference to clinical symptoms, fever clear-
ance time, any side effects of the drug and any complication of the disease. The
response to treatment was assessed by clinical parameters (resolution of clinical
symptoms and signs), fever defervescence (time from the start of treatment until
the body temperature fell below 37.5°C and remained at #37.5°C for 48 h),
development of complications, and evidence of relapse of infection. A clinical
treatment failure was defined as the persistence of fever and symptoms for more
than 5 days after the end of treatment or the development of severe complica-
tions (severe gastrointestinal bleeding, intestinal perforation, visible jaundice,
myocarditis, pneumonia, renal failure, shock, or coma) during treatment, requir-
ing a change in therapy. Patients who failed were re-treated with ofloxacin at 10
to 15 mg/kg/day for 7 to 10 days or ceftriaxone at 2 g/day for 7 to 10 days. Patients
were followed up at 4 to 6 weeks posttreatment. At this time any clinical evidence
of relapse was sought and one stool culture was analyzed. A blood culture was
done if the symptoms and signs suggested relapse. A relapse was defined as a
recurrence of symptoms and signs suggestive of enteric fever after the patient
had been discharged as well from the hospital. Microbiological treatment failure
was defined as isolation of serovar Typhi or serovar Paratyphi A from blood or
a sterile site after the completion of treatment.

Sample size and statistical analysis. Assuming a failure rate in the ofloxacin
arm of 5%, a sample size of 43 patients in each group would give an 80% power
to detect a 25% difference in failure rate at a 5% significance level. Proportions
were compared with the chi-square test with Yates’ correction or the Fisher exact
test. Normally distributed data were compared using the Student t test, and
non-normally distributed data were compared using the Mann-Whitney U test.
Fisher exact test and relative risk with a 95% confidence interval (CI) was used
for the outcome variables. The fever clearance time and duration of admission
after the start of treatment were compared using survival analysis and the log
rank test. Statistical analysis was performed using EpiInfo version 6 (Centers for
Disease Control, Atlanta, Ga.) and SPSS for Windows version 7.5 (SPSS, Inc.,
Chicago, Ill.).

RESULTS

Ninety-seven adults with suspected enteric fever were en-
tered into the study. Nine adults were subsequently excluded.
In six patients the blood culture was negative. Two patients
were found after entry to the study to have taken a fluoroquin-
olone before admission to hospital, and one patient was en-
tered in the study but later the same day was removed when
found to have renal impairment with a serum creatinine of 2.7
mg/dl.

The 88 remaining adults included 86 with a blood culture
positive for serovar Typhi and 2 with a blood culture positive
for serovar Paratyphi A. One serovar Typhi isolate was not
available for sensitivity testing. Of the remaining isolates, 68 of
87 (78%) were MDR and 46 of 87 (53%) were nalidixic acid
resistant. Both serovar Paratyphi A isolates were susceptible to
all of the antimicrobials tested. A total of 44 patients were
randomized to receive azithromycin and 44 were randomized
to receive ofloxacin. The epidemiological, clinical, and labora-
tory data of the two groups of patients are presented in Table
1. There were no significant differences between the admission
characteristics of the two groups. The mean MIC90 (range) of
azithromycin was 8 (4 to 16) mg/ml and of ofloxacin was 0.5
(0.015 to 1.0) mg/ml for the isolates. The ofloxacin MIC90
(range) for the nalidixic acid-sensitive isolates was 0.03 (0.015
to 0.06) mg/ml and for the nalidixic acid-resistant isolates was
0.5 (0.25 to 1.0) mg/ml. There was no difference in the azithro-
mycin MICs between the nalidixic acid-sensitive and -resistant
isolates. By NCCLS breakpoint guidelines, all isolates were
susceptible to ofloxacin but 25 of 87 (29%) isolates were in-
termediate (MIC 5 4 mg/ml) and 62 of 87 (71%) isolates were
resistant (MIC 5 8, 12, or 16 mg/ml) to azithromycin.

There were eight treatment failures: six in the ofloxacin-

TABLE 1. Epidemiological, clinical, and laboratory features in the 88 patients with culture-confirmed enteric fever

Patient characteristics
Treatment

Ofloxacin (n 5 44) Azithromycin (n 5 44)

No. of males/no. of females 26/18 20/24
Mean age (95% CI, range) (yr) 24.7 (22.6–26.8, 15–40) 26.6 (23.1–30.1, 15–68)
Mean wt (95% CI, range) (kg) 48.7 (46.3–51.0, 29–62) 47.3 (45.3–49.3, 34–60)
Mean duration of fever before admission (95% CI, range) (days) 13.6 (11.4–15.8, 5–32) 11.9 (10.4–13.3, 5–25)
Abdominal pain (n [%]) 10 (23) 8 (18)
Vomiting (n [%]) 3 (7) 8 (18)
Diarrhea (n [%]) 34 (77) 32 (73)
Hepatomegaly (n [%]) 13 (30) 9 (21)
Splenomegaly (n [%]) 1 (2) 3 (7)
Mean hematocrit (95% CI, range) (%) 39 (37–41, 31–45) 39 (37–41, 25–47)
Mean white cell count (95% CI, range) (109/liter) 7.5 (6.1–8.9, 3.0–16.3) 6.5 (5.5–7.5, 2.8–12.0)
Mean platelet count (95% CI, range) (109/liter) 176 (156–196, 57–374) 177 (162–192, 84–300)
Organism isolated from blood sample 43/1 43/1

MDR strains (n [%]) 35 (80) 33 (77)
Nalidixic acid-resistant strains (n [%]) 21 (48) 25 (57)

Positive pretreatment fecal cultures (n [%]) 12 (27) 12 (27)
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treated patients and two in the azithromycin group (relative
risk, 3.0; 95% CI, 0.6 to 14.1; P 5 0.27) (Table 2). With
azithromycin, one patient failed with persistent fever and
symptoms after the end of treatment, and the repeat blood
culture was positive. The azithromycin MIC for the serovar
Typhi isolate in this patient was 12 mg/ml. The second patient
deteriorated with gastrointestinal bleeding on the fourth day of
treatment. The six patients who failed with ofloxacin included
three patients with persisting fever, symptoms, and positive
stool cultures after the end of treatment although the blood
cultures were negative, one patient with severe gastrointestinal
bleeding on the second day of treatment, and two patients who
relapsed (one MDR nalidixic acid-resistant serovar Typhi in-
fection and one fully sensitive serovar Paratyphi A infection).
Of the patients in whom posttreatment fecal cultures were
obtained, 8 of 35 (23%) treated with ofloxacin were still ex-
creting serovar Typhi for 2 to 3 days after the end of treatment
compared to 0 of 34 patients treated with azithromycin (P 5
0.005). In the patients with a positive fecal culture, the last
fecal culture obtained prior to hospital discharge was negative.

Table 2 also shows the treatment response in the subgroup
of patients infected with a nalidixic acid-resistant isolate, and
Fig. 1 shows the Kaplan-Meier survival curve for the fever
clearance in the patients infected with nalidixic acid-suscepti-
ble and -resistant isolates. In the subgroup of patients with
nalidixic acid-resistant typhoid, those treated with ofloxacin
had a significantly longer fever clearance time (P 5 0.004) and
duration of hospital admission following the start of treatment
(P 5 0.001), and there was a higher proportion of patients with
transient stool carriage after the end of treatment (7 of 17
[41%] versus 0 of 19; P 5 0.002) compared with those treated
with azithromycin.

A total of 38 of 91 (42%) patients returned for follow-up at
4 to 6 weeks: 21 (48%) treated with azithromycin and 17 (39%)
treated with ofloxacin. Two of seventeen (12%) of the ofloxa-
cin-treated patients relapsed, but none of the twenty-one pa-
tients treated with azithromycin relapsed (P . 0.05). All the
other patients followed up were clinically well with a negative
stool culture.

Side effects are summarized in Table 3. Self-limiting gastro-
intestinal side effects were seen in five of the azithromycin-
treated patients. The mean levels of AST and ALT increased
in both groups during treatment. These increases had no clin-

ical impact and resolved with time. There were no other sig-
nificant side effects attributable to either antibiotic.

DISCUSSION

This study has shown that a 5-day course of azithromycin is
an effective treatment for uncomplicated enteric fever in
adults, including those infected with MDR and nalidixic acid-
resistant serovar Typhi strains. The average fever clearance of
5.4 days with azithromycin was longer than when using ofloxa-
cin in nalidixic acid-sensitive isolates (4.3 days) but shorter
than with nalidixic acid-resistant isolates (7.25 days). This fever
clearance time also compares favorably with the third-genera-
tion cephalosporins (5.2 to 8.3 days) (29). Azithromycin was
effective in eradicating fecal carriage, and there were no re-
lapses. One patient treated with azithromycin was a clinical
failure, however, with a positive blood culture after the end of
treatment despite infection with an isolate for which the MIC
was similar to those for the other isolates in the study. The low
number of patients who returned for follow-up is a limitation
of this trial. Further studies will be required to confirm that
relapse and long-term carriage is not a problem with azithro-
mycin.

The in vitro activity of azithromycin against serovar Typhi in
this study (MIC90, 8 mg/ml; range, 3 to 16 mg/ml) was similar to
those reported in other studies (10). The MIC is above the
reported peak serum level of 0.4 mg/ml following a 500-mg oral
dose of azithromycin (6) and 3.1 mg/ml following a 1-g dose by
intravenous infusion (9) and is above the NCCLS breakpoint
for susceptibility (15). Azithromycin, however, achieves high
intracellular concentrations (16) and activity (18). The discor-
dance between in vitro susceptibility and in vivo effectiveness is
probably explained by the predominantly intracellular location
of serovar Typhi (27).

Previous studies of azithromycin in typhoid fever have used
longer courses of treatment. In nonrandomized studies in
Chile (n 5 10 patients) and Egypt (n 5 14 patients) azithro-
mycin at 500 mg given once daily for between 7 and 14 days or
in a 1-g dose on the first day followed by 500 mg for 6 addi-
tional days was found to be effective in adults with typhoid
fever (24; Butler et al., 32nd ICAAC). Fever clearance oc-
curred within 4.3 to 5.4 days. However, in these two studies 3
of 24 (13%) patients were still blood culture positive at day 4.

TABLE 2. Outcome of treatment in all patients and in patients infected with a nalidixic acid-resistant isolate

Parameter(s)
Treatment

P
Ofloxacin Azithromycin

All patients (n) 44 44
Clinical failures (n [%]) 6 (13.6) 2 (4.5) 0.27

Persistent fever and symptoms 3 (6.8) 1 (2.3)
Gastrointestinal hemorrhage 1 (2.3) 1 (2.3)
Relapse 2 (4.5) 0

Microbiological failures (n [%]) 2 (4.5) 1 (2.3) 1.00
Mean fever clearance time (h) (95% CI, range) 134 (111–156, 12–264) 130 (118–142, 60–204) 0.19
Mean duration (days) of hospitalization after starting treatment (95% CI, range) 10.5 (9.5–11.5, 5–20) 9.6 (8.9–10.3, 7–19) 0.05

Patients infected with nalidixic acid-resistant isolate (n) 21 25
Clinical failures (n [%]) 4 (19.0) 1 (4.0) 0.16

Persistent fever and symptoms 3 (14.3) 0
Gastrointestinal hemorrhage 0 1 (4.0)
Relapse 1 (4.8) 0

Microbiological failures (n [%]) 1 (4.8) 0 0.46
Mean fever clearance time (h) (95% CI, range) 174 (143–205, 60–264) 135 (119–151, 72–186) 0.004
Mean duration (days) of hospitalization after starting treatment (95% CI, range) 11.9 (10.4–13.5, 7–20) 9.3 (8.5–10.0, 7–14) 0.001

VOL. 44, 2000 AZITHROMYCIN AND OFLOXACIN IN ENTERIC FEVER 1857



In a study in Bahrain three of four adults failed when azithro-
mycin was given as a 1-g dose on day 1 and then 500 mg was
given each day for the next 6 days (28). The three failures had
clinically deteriorated by day 4 or 5 of therapy, and one patient
infected with serovar Paratyphi A was blood culture positive on
day 4. In a randomized comparative study in Egypt of azithro-
mycin (1 g on day 1, 500 mg per day for the next 6 days) and
ciprofloxacin (500 mg twice daily for 7 days) in 64 blood cul-
ture-positive adults, of whom 33% were MDR, all patients
were cured. The mean fever clearance times in days (defined as
a maximum daily temperature of #38°C) were 3.8 6 1.1
(range, 2 to 7) for azithromycin and 3.3 6 1.0 (range, 1 to 5) for
ciprofloxacin (7). One patient treated with azithromycin had a
positive blood culture on day 4 of therapy. There were no
relapses and no fecal carriage posttreatment. In a similar com-
parative study in India, azithromycin at 500 mg per day for 7

days was 88% clinically successful and 100% microbiologically
successful by day 8 in 42 adults with blood culture-positive
enteric fever compared with 86 and 94% success rates in 35
adults treated with chloramphenicol at 2 to 3 g per day for 14
days (4).

A 5-day course of azithromycin was chosen to increase com-
pliance and to be of comparable duration to the 5-day course
of ofloxacin which had been shown previously to be effective at
this center (22). Because of the long half-life of azithromycin,
the patient would actually have antibiotic in the tissues for 3 to
7 days after the end of treatment. A dose of 1 g per day was
used because of concern about the reports of the blood cul-
tures remaining positive after 4 days of treatment with 500 mg
a day. Doses of azithromycin higher than the recommended 5
to 10 mg/kg have been well tolerated (9), and this dose was well
tolerated in our patients. Problems with nausea and vomiting
occurred in 5 of 44 (11.6%) patients in the first day or two of
treatment but were not severe enough to necessitate stopping
the treatment. Azithromycin has been associated with elevated
liver transaminases. In patients with enteric fever it is common
for the transaminase values to be elevated two to three times
the normal level on admission. In both the ofloxacin- and
azithromycin-treated patients there was a slight increase in the
transaminase levels during treatment, but these were not sig-
nificantly different between the two treatments.

Ofloxacin in a 5-day course was only 86% effective. In the
patients with nalidixic-acid-sensitive typhoid the efficacy was
91% and the mean fever clearance time was 4.3 days, a slightly
poorer response than our previous experience with this regi-
men (22). In the patients with nalidixic acid-resistant typhoid
the success rate was 81% and the mean fever clearance time
7.25 days. Furthermore, transient stool carriage posttreatment
was present in 41% of the patients tested, and this has the
potential to allow further transmission of serovar Typhi. The
major route of elimination of ofloxacin is in the urine as un-
changed drug, whereas with azithromycin and also with cip-
rofloxacin there is a high degree of intestinal elimination.
Convalescent fecal carriage was less of a problem with azithro-
mycin compared to ofloxacin and may potentially be also less
of a problem with ciprofloxacin.

Cost and compliance, as well as safety and efficacy, need to
be considered when choosing regimens for treating enteric
fever in countries with limited resources where the disease is
endemic. We had previously shown that short courses of fluo-
roquinolones are very effective for treating MDR nalidixic-
acid-sensitive serovar Typhi (29). Unfortunately, during the
course of this study the proportion of serovar Typhi strains that
were nalidixic acid resistant increased from 10 to 76% (17).
The optimum fluoroquinolone regimen for these resistant in-
fections will require an increase in the dose and possibly also
the duration of treatment. This will increase costs and reassert
worries about fluoroquinolone usage in children. Azithromycin
is relatively expensive (this regimen costs $10 to $50 [U.S.
dollars] in Vietnam depending on the manufacturer) but is less
expensive than the third-generation cephalosporins (the usual
regimen with parenteral cephalosporins is $75 to $200 [U.S.
dollars]) and seems to be at least as effective. Fluoroquinolo-
nes still remain the cheapest option ($4 to $40 [U.S. dollars]
for a 7- to 10-day course).

The antimicrobial susceptibility of serovar Typhi is in a pe-
riod of rapid change in many areas of the world. Fluoroquino-
lones are no longer predictably effective for treatment in areas
of reduced fluoroquinolone susceptibility. The present study
has shown that azithromycin is an effective alternative treat-
ment for uncomplicated enteric fever in adults in a region

FIG. 1. (A) Fever clearance times for patients infected with a nalidixic acid-
sensitive isolate of serovar Typhi or serovar Paratyphi A. (B) Fever clearance
times for patients infected with a nalidixic acid-resistant isolate of serovar Typhi.
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where MDR and nalidixic acid-resistant serovar Typhi strains
are endemic.
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TABLE 3. Adverse effects of treatment

Effecta
Treatment

Ofloxacin (n 5 44) Azithromycin (n 5 44)

Nausea 1 (2.3) 5 (11.6)
Vomiting 3 (6.8) 5 (11.6)
Abdominal pain 4 (9.1) 4 (9.3)
Skin rash 0 1 (2.3)
Mean AST (IU/liter, 95% CI range)

Before treatment (NR, 20–40 IU/liter) 97 (71–124, 25–294) 123 (89–157, 35–466)
After treatment (NR, 20–40 IU/liter) 106 (67–145, 17–551) 127 (80–175, 19–600)

Mean ALT (IU/liter, 95% CI range)
Before treatment (NR, 20–45 IU/liter) 94 (63–124, 18–251) 105 (76–135, 23–361)
After treatment (NR, 20–45 IU/liter) 119 (88–150, 17–327) 138 (101–176, 20–367)

a NR, normal range.
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